The present study investigated 
Factors related to poor self-perceived oral health among community-dwelling elderly individuals in São Paulo, Brazil
Fatores associados à autopercepção de saúde bucal ruim entre idosos não institucionalizados do Município de São Paulo, Brasil
Introduction
Population aging is a universal phenomenon that needs to be tackled as a major issue due to its impact on public health expenditure and quality of life. In relation to oral health, although a number of studies have demonstrated a worldwide decrease in tooth loss among all age groups 1,2 , the latest epidemiological survey in Brazil found that the mean number of decayed, missing and filled teeth among individuals aged 65 to 74 years was 27.53. The missing teeth component accounted for 91.9% of the index and 97.7% of these elderly individuals needed prostheses 3 . However, the same study reports that 44.5% of the individuals in this age group were satisfied with their oral health 3 . This apparent contradiction has been reported in other studies 4,5.6,7 . According to the literature, individuals with unsatisfactory objective oral health conditions may perceive their oral health as positive because the general focus of clinical measures is morbidity 8 whereas subjective measures of assessing health 9 represent the perceptions and judgments of individuals regarding their own health based on both individual and social beliefs and concepts 9 .
Clinical measures are related to disease indicators (e.g., tooth loss, number of decayed teeth, need for prostheses, etc.) and are thought to be difficult to interpret in the planning and evaluation of public health programs, as it is impossible to determine who among a large number of affected subjects will seek care 10 . Although self-perceived oral health is related to clinical measures 6, 11, 12 , discrepant results are reported and the evidence suggests that individuals place more importance on factors related to the psychosocial and functional impact of oral health on quality of life when self-assessing their own oral health 13, 14 . In the same vein, some authors 14 have suggested that the differences between self-perceived oral health and clinical indicators may be the main reason for individuals not seeking oral health care when it is available. There is an increasing interest in studying self-perceived oral health as a way of complementing information obtained from clinical indicators 15, 16 and allowing for better planning of health services 12, 17, 18 . Despite the increase in evidence regarding this issue, there remains a lack of comprehensive data on determinants of self-perceived oral health. Moreover, data available from nationwide epidemiological surveys in Brazil is restricted to individuals up to the age of 74 which does not permit the investigation of outcomes among older individuals that represent an increasing proportion of the population. At the time of writing this article, to the best of our knowledge, no other large representative study with updated information had been carried out in the country regarding self-perceived oral health among the elderly. Thus, considering the importance of producing confirmatory findings and evaluating the self-perception of oral health across time, as has been done through repeated national epidemiological surveys, the aim of the present study was to determine the prevalence of poor self-perceived oral health and its association with oral health indicators, general health measures and socioeconomic factors among a representative sample of elderly Brazilians.
Material and methods
A cross-sectional study was carried out using data from the second wave of the Health, Wellbeing and Aging Cohort Study (Saúde, Bem-estar e Envelhecimento -SABE). The first wave was a multicenter project coordinated by the Pan-American Health Organization (PAHO) conducted in seven countries in Latin America and the Caribbean (Argentina, Barbados, Brazil, Chile, Cuba, Mexico and Uruguay). In Brazil, this study was conducted in the city of São Paulo in 2000 and 2001 and involved 2,143 elderly individuals aged 60 years and over, selected using multiple-stage sampling. The initial sample of 2,143 individuals was made up of two segments. The first was the result of a selection in lots and corresponded to a probabilistic sample comprising 1,568 interviewees. The second was made up of 575 residents of districts of São Paulo who undertook the same interview and represented an increase to compensate for the death of individuals over 75 years of age to complete the desired number of interviewees in this age group. Cluster sampling was used to select residences in lots, carried out in two stages using the partition criterion proportional to size. A permanent registry of 72 census sectors at the Epidemiology Department of the School of Public Health of Sao Paulo University (Departamento de Epidemiologia, Faculdade de Saúde Pública, Universidade de São Paulo -FSP/USP) was considered the first-stage sample. This sample was taken from the records of the National Household Sample Survey (PNAD 1995), made up of 263 census sectors selected in lots using the probability criterion proportional to the number of residences. The minimal number of residences in the second stage was estimated at 90. The complementation of the sample with individuals aged 75 years or over was performed with residences in close proximity to the selected sector or at least within the boundaries of the districts to which the selected sectors belonged. Each questionnaire was weighted based on the census sector to which it belonged (weight = 1/f). For the questionnaires of individuals from residences that were selected but not randomly determined in lots (aged 75 years or over), weighting was determined in relation to the elderly population in this age group in the city of São Paulo in 1998 and the number of individuals in this age group in the final sample of the study 19, 20 . A detailed description of the methodology employed can be found in Lebrão & Duarte 19 .
In 2006, the survey was continued in São Paulo and was transformed into a cohort study. In this follow-up study, 1,115 of the individuals who had participated in the baseline study were located and agreed to undergo a new set of interviews using the same procedures as well as an oral health clinical examination performed by trained, calibrated examiners (mean kappa index for the inter-examiner agreement: 0.90 and 0.83 for dental and periodontal examination, respectively). Self-perceived oral health and clinical oral health measures were only introduced into the second wave of the study, thus it was not possible to compare differences in relation to these variables between remaining individuals in the follow-up and losses.
All data was collected at the participants' homes by trained examiners and included an interviewer-administered structured questionnaire with questions on socioeconomic and general health factors as well as the self-perceived impact of oral health on quality of life using the physical function, psychosocial function and pain/discomfort subscales of the General Oral Health Assessment Index (GOHAI) 13 . All questionnaires went through a data check before data entry and any inconsistency was clarified with the participant by telephone or a new home visit. The databank was also reviewed for any inconsistencies.
In this study the dependent variable was self-perceived oral health measured by the question "How would you rate your oral health?". The answers were based on a five-point Likert scale and dichotomized into "poor" (fair/poor/ very poor) and "good" (good/very good) 5, 21 . The following independent variables were used: (1) socio-demographic factors: age (continuous), gender (male and female), self-perception of sufficient income for basic expenses (yes and no) and schooling (0-3, 4-7 and 8+ years); (2) general health: depression 22, 23 (yes and no), number of self-reported chronic diseases (0-1 and 2+ diseases: diabetes, hypertension, heart disease, chronic obstructive pulmonary disease and arthritis), self-perceived general health (good and poor) and smoking status (yes and no); (3) oral health measures: number of teeth (0, 1-10, 11-20, 21+ teeth), use of dental prosthesis (yes and no), need for dental prosthesis (yes and no), presence of decayed teeth (yes and no), clinical attachment loss ≥ 4mm (yes and no), periodontal pocket ≥ 4mm (yes and no), time since last dental visit (≤ 2 and 3+ years) and reason for last dental visit (urgent care, treatment and checkup) and; (4) self-perceived impact of oral health on quality of life using the GOHAI physical function, psychosocial function and pain/discomfort subscales (continuous variables).
Statistical analysis included descriptive and inferential analyses, with a 5% significance level and 95% confidence interval (95%CI). Associations between categorical variables were tested using the Rao-Scott test, which takes into account design weighting stemming from complex sampling procedures 24 . Differences between means were evaluated using the adjusted Wald test. All independent predictors with a p-value < 0.20 from bivariate analysis were entered into a multiple logistic regression model using the forward stepwise method in the following order: socioeconomic, general health, oral health measures and GOHAI. The model was adjusted for age (continuous variable), depression and selfperception of sufficient income (both answers dichotomized as yes or no). Participants diagnosed with cognitive impairment were excluded from the analysis 25 . Logistic regression was used to estimate the probabilities of poor self-rated oral health (y = 1). The variance inflation factor (VIF) was used to assess collinearity between the independent variables. A VIF under 10 is considered acceptable 26 . Collinearity was observed in relation to the GOHAI subscales in all three of the final models. However, as can be seen with the multivariate logistic regression, the inclusion of these variables in the final adjusted model did not lead to noteworthy changes in the significant predictors and in some cases an adjustment of the variables was observed. According to the literature, collinearity makes it more difficult to achieve significance of the collinear parameters. However, when such estimates are statistically significant they are as reliable as any other variables in a model 27 and may be left in the model regardless of the results of collinearity test 26 and a model with these variables was therefore also presented. However, since the independent predictors were included in blocks, all of which are presented, it is also possible to view the analysis without including these factors. Moreover, this decision allowed for comparisons with other studies that used similar approaches.
The Stata 11.0 software (Stata Corp., College Station, USA) was used for data analysis and design effect correction for data from a complex sample was performed using the "survey" command. New weightings were calculated to maintain the representativity of the 2006 wave of the study. The available total sample was sufficient to detect a statistically significant odds ratio of 1.33 or greater associated with poor selfperceived oral health with a significance level of 0.05 and power of 0.80 for an exposure rate ranging from 0.20 to 0.80. Regarding the dentate and edentate sample, the significance level was 0.05 with a power of 0.80 for an exposure rate ranging from 0.20 to 0.80 with detected odds ratios as low as 1.51 and 1.47, respectively. This study received approval from the Human Ethics Research Committee of the FSP/USP and written informed consent was obtained from the subjects before carrying out the interviews.
Results
Losses occurred between the baseline and follow-up due to the following reasons: deaths (22.93%); subject unlocatable (7.8%); moved to another city (2.5%); institutionalization (0.35%) and refusals (9.62%). Compared with the group lost to follow-up, the remaining individuals from the cohort, at baseline, were significantly more likely to be women, young, non smokers, live with someone, have up to one disease and higher mean physical GOHAI scores.
No differences were found between the group lost to follow-up and remaining individuals from the cohort in relation to level of education, selfperception of sufficient income, self-perceived general health status, depression, psychosocial function and the pain/discomfort subscales of the GOHAI. In 2006, 11.81% of the 1,115 individuals remaining in the cohort were excluded due to cognitive decline and 2.61% due to lack of information regarding cognitive decline, leaving a total of 871 individuals (representing 606,071 elderly individuals) with completed information regarding the dependent variable. However, missing values in different variables meant that 5.29%, 7.64% and 5.06% of individuals were excluded from the dentate, edentate and multivariate models respectively.
Regarding the dependent variable, most of the elderly individuals self-rated their oral health as good (74.36%). The same pattern was observed in relation to dentate and edentulous individuals (69.55% and 79.46%, respectively), with a significant difference detected between the two groups (p = 0.0086). Women accounted for 61.1% of the sample, 38.78% of the individuals were in the 65-to-69-year-old age group and 42.98% had less than four years of schooling. Nearly half were edentulous (49.19%) and used a dental prosthesis and about 41.64% needed a dental prosthesis. Mean GOHAI scores for the physical, psychosocial and pain/discomfort subscales were 17 Table 1 shows the association between poor self-perceived oral health and the independent variables. In relation to the total sample, poor self-perceived oral health was significant related seven independent variables. A significant association was observed between self-perceived oral health and six variables among dentate individuals and four variables in edentulous subjects. Mean GOHAI scores for the physical (p < 0.001), psychosocial (p < 0.001) and pain/discomfort subscales (p < 0.001) were significantly higher among individuals with good self-perceived oral health when compared to those with poor oral health. Table 1 Association between poor self-perceived oral health and independent variables *. Table 2 displays the results of the multiple logistic regression analysis for the overall sample. No socioeconomic variable was independently related to the outcome in the final model. The fully adjusted model demonstrates that individuals with poor self-rated general health were twice as likely to report poor oral health. Dental checkups and higher GOHAI scores for the physical and psychosocial subscales were inversely associated with poor self-rated oral health.
Total
According to the multiple logistic regression model, poor self-perceived oral health among dentate elderly individuals was significantly associated with four variables (Table 3) . Compared with individuals whose last dental visit was for urgent care, those individuals who sought a dentist for checkups and treatment were 68% and 78% less likely to report poor oral health, respectively. Regarding edentulous individuals, poor self-perceived oral health was independently associated with poor self-rated general health and the GOHAI psychosocial subscale ( Table 4 ).
The probability of poor self-rated oral health for the total sample is displayed in Figure 1 . Individuals who sought dental treatment were approximately 13% more likely to report poor self-rated oral health than those whose last dental visit was for a checkup. Moreover, a small Table 2 Final logistic regression model for poor self-perceived oral health for overall sample (good = 0; poor = 1) *. Table 3 Final logistic regression model for the poor self-perceived oral health in dentate elderly individuals (good = 0; poor = 1) *.
Unadjusted Adjusted
Adding oral health Adding GOHAI
OR (95%CI) OR (95%CI) OR (95%CI)
Live alone (yes) Probability of poor self-rated oral health according to inclusion of blocks of independent variables for overall sample. increase in mean to maximum GOHAI scores for the physical and psychosocial subscales represented an important decrease in the probability of poor oral health.
Discussion
The results of the present study reveal that about a quarter (25.64%) of elderly individuals had poor self-perceived oral health and that this percentage was higher among dentate individuals (30.45%) than in edentulous individuals (20.54%) These findings are in agreement with the literature, which reports that most elderly individuals have good self-rated oral health 6, 7, 8, 11, 28, 29, 30 . Moreover, poor self-rated general health and the psychosocial impact of oral health on quality of life, as measured by the GOHAI, were the best predictors of poor self-perceived oral health among all groups studied.
It has been suggested that oral health status is a result of a combination of the history of an individual's behavior, attitudes, culture and experiences and his/her own oral health 31, 32 . Tooth loss and the use of dental prostheses among the elderly are characteristic of the aging process 14, 31 and reflect cohort differences in the acceptance of dental diseases 31 which may explain the higher percentage of good self-perceived oral health among older adults.
Although differences in outcome measures and analysis need to be factored when making comparisons between studies, a review of the literature reveals discrepancies in results regarding associations between socioeconomic variables and self-perceived oral health. Some studies report a greater likelihood of positive self-rated oral health among individuals with a higher level of education 8, 4, 29 and old age 29, 33 . Self-rated oral health has also been found to be related to gender 5 . In contrast, other studies report no relationship between self-rated oral health and schooling 5, 6, 28 , age 4, 5, 6, 8 or gender 6 . Moreover, studies have found a lower explanatory power for this block of variables in relation to self-perceived oral health, with r 2 values ranging from 0.04 to 0.07 8, 28, 34, 35 . The findings of the present study corroborate those reported by Martins et al. 6 , who found that none of these variables were independently related to self-perceived oral health after controlling for all variables. Self-perceived sufficient income for basic expenses was found to be related to the outcome in the first model among dentate individuals; however, the concomitant inclusion of the socioeconomic block of variables and general health factors in the multiple logistic regression model reduced the effect of sufficient income to no significant association, suggesting that the previous association was mediated by the variables subsequently added to the model.
Corroborating the findings of previous studies regarding general health factors 8, 4, 29, 35, 36 , elderly individuals were more likely to have poor self-rated oral health in the fully adjusted model. When considering the dentate subjects, those with depression were 2.54 times more likely to report poor oral health than those without this condition. Few studies have used this variable in multiple regression analysis. Using a multi-item measure addressing self-perceived oral health, Sánchez-García et al. 18 found that depressed individuals seem to exaggerate negative perceptions of oral health status. The results of the present study are also similar to those reported by Mathias et al. 8 , who found that depression was a predictor of negative self-rated oral health regardless of the elderly individuals' actual health. Unlike edentulous elderly individuals with dental prostheses, who may be more likely to accept and adapt to their condition, the discomfort caused by the presence of poorly distributed teeth without replacement or the presence of periodontal disease, pain or dental caries may be exacerbated by symptoms of depression among dentate individuals. The same association has previously been described with regard to self-perceived general health 37, 38 . Han & Jylha 38 found that changes in depressive symptoms clearly coincide with changes in self-rated general health. An improvement in depressive symptoms decreased the chance of experiencing a decline in self-rated health and increased the chance of experiencing an improvement in self-rated health among community-dwelling disabled older adults. According to the literature, this effect could be due to overall negative evaluations of the self, world and future, which are key symptoms of depression and may be generalized to negative health perceptions 39 .
An interesting finding in relation to oral health factors was the lack of association between the outcome and clinical oral health measures. Although individuals with 11 to 20 teeth were more likely to report poor oral health in the overall sample, as observed by other authors 4, 14, 21 , this variable lost its significance after the introduction of variables related to the impact of oral health on quality of life, as measured by the GOHAI. This finding underscores the importance of subjective oral health measures. In contrast, previous studies report a significant association between self-rated oral health and clinical oral health indicators 6, 21, 28, 35 . However, these variables were not the strongest predictors of self-rated oral health. Atchison & Gift 4 found that edentulous individuals may report better selfperceived oral health than individuals with teeth because the adoption of full dentures among individuals who have experienced repeated dental problems may represent an improvement in oral health. Jokovic & Locker 34 suggest that the weak association between clinical variables and dissatisfaction with oral health status may be due to the fact that most conditions detected by clinical examinations are asymptomatic and unknown to the individual.
A review of the literature reveals that selfperceived oral health is associated with the use of dental services 6, 7 . In the present study, however, self-perceived oral health was associated with the reason for the last dental visit and not the time elapsed since the last dental visit, which differs from findings of previous studies 5, 6 . Ekanayke & Perera 28 report that the lack of association between the outcome and the time elapsed since the last dental visit may be explained by the fact that the last visit to the dentist may have been due to symptoms rather than for a regular checkup. Accordingly, the results of the present study revealed that dental checkups constituted a protective factor from poor self-reported oral health. Based on the probability curves, individuals who sought dental treatment had around 13% greater probality poor self-rated oral health than those whose last dental visit was for a checkup. Afonso-Souza et al. 7 found that even intervals greater than two years between dental visits have little effect on the likelihood of poor selfperceived oral health. The authors report that dental checkups were independently associated with good self-perceived oral health and suggest that the explanation for this resides in the fact that dental checkups may reduce the incidence of missing teeth and improve the clinical condition of remaining teeth, as well as reassure and inform individuals, making them more confident regarding their oral health status.
Another important finding in the present study that merits attention is the strong independent association between self-rated oral health and the psychosocial subscale of the GOHAI. Although physical problems were related to self-rated oral health in the overall sample, this subscale lost its significance when the groups where evaluated separately. For both dentate and edentulous individuals, lower psychosocial impact denotes a lesser chance of reporting poor oral health, demonstrating that these elderly individuals were more disturbed by psychosocial problems than functional problems. Moreover, it was observed that even a small increase in the final scores for these subscales had a high impact on the probality of reporting poor self-rated oral health. Few previous studies have used subjective multi-item instruments to investigate associations with self-rated oral health, hindering direct comparisons with the findings of the present study. Some studies 5, 6 report that dental appearance, which is one of the components of the psychosocial dimension, is the best predictor of self-perceived oral health regardless of socio-demographic and other clinical oral health factors. Similarly to the results of the present study, Locker et al. 29 found that both psychological discomfort and functional limitations, as measured by the Oral Health Impact Profile, were associated with perceptions of oral health. However, the functional dimension of the measure was considered the best predictor when all subjects were evaluated and no analysis was performed separately for dentate and edentulous elderly individuals.
A major strength of the present study is the use of a representative sample of communitydwelling elderly individuals, which increases the generalizability of the findings. However, the cross-sectional design of the study only allows for associations and lacks the capability to establish a cause-effect relationship underscoring the need for continued follow-up of these individuals. Moreover, although the second wave of the study is still representative of the population, there were some differences in relation to general health status between the remaining group and the individuals lost to follow-up (e.g., individuals who completed the follow-up were generally younger and had fewer diseases, as expected in a longitudinal study) and this may introduce bias when generalizing the study. Thus, according to the findings presented, it can be concluded that poor self-rated oral health is associated with general health factors and the psychosocial impact of oral health on quality of life, regardless of socioeconomic and clinical health measures. 
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